Stroke is a major health issue for patients, families and for the health care system. The physical, social and economic consequences after stroke are even more noticeable in young adults, vital contributors to the workforce.
Stroke in young adults has unique characteristics. For example, the etiologies of stroke are more heterogenous than for older stroke patients who are more likely to have the traditional vascular risk factors. 1 Moreover, extensive investigations are usually necessary to aid medical decision-making. Despite a thorough evaluation, the etiology may remain undetermined in up to one third of these patients. 2 In the last decade, different initiatives have been implemented to improve access to specialized care and delivery of services. To date, however, limited information is available on thrombolytic therapy in young adults with stroke. 3 In this issue of the Journal, Poppe et al 4 report a subgroup analysis of patients with ischemic stroke younger than 50 years receiving thrombolytic therapy. This is based on a large, prospective, national study that helped to get IV-t-PA approved in Canada (Canadian Alteplase for Stroke Effectiveness Study -CASES). 5 Main findings include: younger patients had a less severe stroke (median NIHSS 13 vs. 15; p<0.001), and a better survival (10.2 mortality vs 23.5%; p=0.002). Yet interestingly, age younger than 50 years was not an independent predictor of favourable 90-day outcome (mRS score 0-1) or decreased risk of intracranial bleeding. These results were adjusted by gender, baseline NIHSS and glucose level. Of note, baseline blood pressure has been shown to affect stroke outcome. Readers may wonder whether these results would change if blood pressure has been included in the adjustment. There was a significant difference in pretreatment systolic blood pressure-mean in systolic blood pressure was 13.8 mmHg lower in the younger group. In addition, this is a non-controlled open-label study and investigators were able to select patients to participate in CASES.
According to Heart and Stroke Foundation Canada, the number of Canadians living with some form of heart disease or stroke (based on self report) is 1.3% for those age 20-49 years (Heart and Stroke Foundation of Canada -Tipping the Scales of Progress: Heart Disease and Stroke in Canada, 2006) . In a large study including over 26,000 patients hospitalized with an ischemic stroke across Canada, 5.2% were 50 years or younger. 6 Unpublished data from the Registry of the Canadian Stroke network showed no significant age differences in thrombolysis rate (14% for younger than 59, 14.7% for those aged 60-79 and 13.1% for those over 80; p=0.69). In the National Institute of Neurologic Disorders and Stroke (NINDS) t-PA trial combined, 67 patients were 50 years of age or less (11%), 89 were ages 5 1 -60 (14%), 302 were 61-75 (48%) and 166 were over 75 years of age (27%) . 7 Age is the second most important predictor of stroke outcome (following stroke severity), yet the original publications from other large randomized clinical trials (ECASS I, II and III, ATLANTIS I and II, PRO ACT II) 811 or community studies (SITS-MOST) 12 on thrombolysis for acute stroke don't report baseline characteristics or results stratified by age.
What can we learn from this study? First, CASES represent a large cooperative initiative from physicians across the country to study the use of intravenous rtPA in Canada. It included more young individuals with strokes than the NINDS trial (99 vs. 67 patients younger than 50). 5J Second, this study confirms previous findings that younger patients have lower comorbidities, less severe strokes, lower length of hospitalizations and better survival.
Third, according to this report, younger age doesn't appear to be a predictor of lower disability or risk of ICH. Intuitively, we may expect a better outcome in younger individuals. The small sample size may explain, at least in part, the reported findings (Table 4) .
Fourth, there were no significant age disparities in parameters of processes of care (door-to-CT, door-to-needle times, proportion of patients treated within 120 min of onset, etc) between younger and older than 50 years.
Finally, CASES represents another example on how a mutual effort can bring an educational, scientific, and patient-care benefit in Canada. Other effective initiatives include groups of stroke investigators who work together with the several companies to optimize the implementation clinical trials (Canadian Stroke Consortium), to conduct epidemiological and health services stroke research across Canada [Stroke Outcome Research Canada (SORCan) Working group-www.sorcan.ca, Canadian Stroke Network]. The Canadian Stroke Strategy aims to bring organized stroke care to all Canadian provinces, and the Canadian Stroke Network, a National network of excellence, has stimulated stroke research from molecules to healthcare system change.
Future directions
Since the approval of intravenous thrombolysis almost ten years ago, there have been new developments. Recently, we learned that the time window could be expanded to 4.5 hours." Volume 36, No. 2 -March 2009 THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES Medical devices for clot removal/lysis or combined procedures (IV + IA thrombolysis) have shown promising results. Although new therapeutic interventions may be available for selected candidates (irrespective of the age), young adults are likely to achieve the greatest benefit. The number of published research studies in stroke has dramatically increased; for example, according to a MEDLINE search there were 3798 papers on stroke published from 1980-1990, 10,333 in 1990-2000 and 20,446 in 2000-2008. The nihilistic era in the approach to stroke care has ended. The future is here. In Canada, a successful model of national and international cooperation among stroke investigators is evolving and expanding with the goal of developing the better treatments and better outcomes from this common life-threatening and disabling disorder that afflicts the young as well as old segments of the population.
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